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Re: PP Docket No. 93-253 Competitive

Dear Mr. Caton:

fElJERAL CC»tlMUNiCATiONS (;()M~iSSi(J.I
OFFfCF OF THE SECRETARY

Bidding

On December 6, 1993, E.Y. Snowden and Jim Tuthill, from
Pacific Bell, and Paul Milgrom of Cornerstone Research met
with Robert Pepper, David Reed, Evan Kwerel, John
Williams, Jonathan Levy and Marc Martin of the Office of
Plans and Policy, Tom Stanley and David Siddall of the
Officer of Engineering and Technology, Kent Nakamura of
the Private Radio Bureau, Jonathan Cohen and Jim Coltharp
regarding several issues in the subject proceeding. They
distributed the attached written material.

I am filing two copies of this letter and its attachment
in accordance with Section 1.1206(a) of the Commission's
rules. Please contact me if you have any questions
concerning this matter.

Sincerely,

Attachment

CC (w/o attachment):
David Reed
Evan Kwerel
John Williams
Jonathan Levy
Marc Martin
Torn Stanley
David Siddall
Jonathan Cohen
Jim Coltharp
Kent Nakamura
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Major Design Points. We reaffirm our written positions
that (1) a simultaneous ascending bid auction, in which
bidding on all broadband pes licenses closes together or
nearly so, is superior to a sequence of auctions,
(2) combinatorial bidding is unnecessary and should not be
allowed, and (3) the pace of the auction should be slow
enough to allow bidders to deliberate during the course of
the auction.

Worst-Case Timingfor the Milgrom-Wilson Design. We
analyze the Milgrom-Wilson design to evaluate the pace of
the auction and the time necessary for completion.

Spreadsheet Program. These pages illustrate the logic
and output of a working MacIntosh Excel spreadsheet that
implements our proposed auction design.
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Major Design Points

• Simultaneous auctions with bids not more often than once
per day are superior to sequential auctions because they...

• entail less guesswork by bidders and make efficient
allocations more likely

• develop information about values during the course
of the auction, alleviating the winner's curse

• allow bidders to evaluate and pursue backup
strategies during the course of the auction

• are much less subject to strategic manipulation

• Combinatorial bidding should not be allowed because...

• full combinatorial bidding is non-transparent and
cannot be implemented reliably

• limited combinatorial bidders unfairly get "two bites
at the apple"

• the various proposed forms of combinatorial bidding
entail predictable inefficiencies or inequities, or
both

• simultaneous auctions promote efficiency without
combinatorial bids.

• The pace of the auction should be deliberate because...

• large financial stakes require close supervision by
bidders' financial officers and boards of directors

• complexity of valuing combinations of licenses
require real-time planning by professional staffs

• bidders' problems in participating in a fast-paced
auction would result in less efficient allocations,
more aftermarket trading, and lower prices
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Worst-Case Timing in the Milgrom-Wilson Design

• Let T be the total spectrum available for bidding, measured
in MHz-POPs. Let E be the total current eligibility of the
bidders in MHz-POPs. Define e = EIT to be the eligibility
ratio.

• The fraction of activity accounted for by new bids in each
round cannot be less than I - 3/e during phase I, I - 1.5/e
during phase II, or I - lie during phase III.

• A conservative version of the activity rule designed to avoid
worst-case delays might entail minimum bid increments of
x per MHz-POP and a phase-change rule that prescribes
changes when the total highest bids rise by less than, say,
$100 million per found.

• The activity rule guarantees a minimum level of new
bidding activity at each round while the eligibility ratio e
remains high.

• The minimum bid increment x ensures that this new
bidding activity translates into genuine progression of bids
within the phase.

• The phase change rule advances the pace as e falls and
also ensures that, on almost every day until phase III, total
bids increase by at least $100 million.

• The sealed bid closing rule brings the auction to a
smooth close late in stage III in case bidding remains active
on only a few low-value licenses and total bids have ceased
to progress.



OVERVIEW OF A SINGLE ROUND OF BIDDING USING SPREADSHEET SOFTWARE

r Bidders use theofficial'
report to update their
bidding sheets for the

\... next round of bidding. ./
I

-..
r
r

Bidder prepares bid on self­
checking BIDDING SHEET

spreadsheet software.

Bidder sUbmits)
bid to the FCC.

I

r
The FCC checks bidder's
submission using CHECK
TEMPLATE spreadsheet

software.

If bid is rule­
conforming.

\ I

(
If bid violates
auction rules.

The FCC merges the bid into the FCC's
MAIN SHEET spreadsheet and updates the
ELIGIBILITY SHEET spreadsheet with the
bidder's next round allowed activity level.

,
After the submission deadline the FCC

generates the OFFICIAL DAILY
REPORT.



Q
rl

"'­(11

0..

pes SPECTRUM AUCTION SOFTWARE

BIDDING SHEET

"'"re
(J)

"'"~
If)
.-l

"'"I
U

2E
~
I:i

~
to
n::

~
u

R)..
.-l
.-l

(Y)
(J),

U)
Q

~

OFFICIAL DAILY REPORT

-
.. . .. .. .

. :::~~ ':.*~: :~;::~; :-.;~~ ::: . ~ :;~W~· ~:*~::. :
:,;:: :::-::: :("";: ":"~ -::.;- ._:." ~::. ~:>: .::~:~:.

.... , ... .... • • c•.••. '"';:~:"ii
CONTROL

DATA TRANSFER

MACROS



Q
rl

"­
">:j

(l

~
N
m...
f}i
l{)
.........
I
U
et::cr
W
lD

~
W

~
f0­
lD
et::

~
~..
.-I
.-I

(T)
m
"
\J)
C!>l

U
Wo

BIDDING SHEET

CHECKING BID SUBMISSION

Bidder Identification
and New Bids

FCC's MAIN SHEET
.....,1_1 ......

CONTROL

DATA TRANSFER

CHE.CKTEMPLATE

Bidder's Eligibility
Information



IS)
.-i

"­If)

0...

INTEGRATING NEW BIDS AND GENERATING OFFICIAL REPORT

CHECK TEMPLATE

""~
""~
If)
.-i

""I
U
fr:
CI
W
(f)

~

~
/­
(f)

~ou
.-i
fl')..
.-i
.-i

~..
~

~

MACROS

FCCfs MAIN SHEET

igh Bids. Identity
of High Bidders,
Auction Phase

CONTROL

DATA TRANSFER

New Bids

Updated
Eligibility

Information
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AMERICAN COMM. BIDDING SHEET

'ARNING MESSAGES ARt
PRINTED NEXT10 mOSE
NEW BIDS THAT VIOLATE

RULES.

MINIMUM QUALIFYING BIDS
ARE CALCULATED USING

CURRENT HIGH BIDS AND THE
MINIMUM INCREMENT RULE.

O.x.
0.1(.
O.It
O.It
O.It
O.It
UnchaJlcod·

BIDDING SHEET IS SELF
CHECKING. BID CHECK

REPORT SUMMARIZES AND
ITEMIZES THE CHECKS

PERFORMED.

MiDitllwJl iiCr.....nt 1\11.:
8iclditlc eligibility:
MHz limit 1\IIe:
Waiver we 1\IIe;
AcUvity lewI:
MHz·p"p diP>ility

OVfJWJ.

No

No
No

SOFTWARE USES
BIDDER'S NAME TO
IDENTIFY THE BIDYALLOWED-ACTIVITY IN

, , THE NEXT ROUND IS
CALCULATED

AUTOMATICALLY.

AucIion PhaH: 1
M1I1tiplitr: l.O
AdMty lowl: 417

Nen loud 452

POJ!Mlh fJdiilx
Initio! {51
Cum... rolUlCl HZ

ct'MTY RULE WAIVE
REQUEST IS ENTERED

HERE.

AlllerkaA <AmIn. w-.. •
Curlellt

Mfh LiIDk Toh1 MHz Mitt Umitill
Mil>iawm fJi&ibloto inSeme. IaSeIYil:e Qualifyinc EliIlb~ Service A1U

Lie..... Bmd .r . Bid 8id Atea Area New Bid BidChed Cbedr. Cb«lt
MTA1 A $6,720,000 Y'
MTAI B $6,510.000 Y lO 0 ALASKA TELEPHONE'S NEW

Al A SI7,315,000 y BIDS CONFORM TO THE
MTAl 8 SI 170,000 Y lO lO :RULES OF AUCfION.
STAll C $1,105,000 N
STAll D $1,155,000 N
BTAII f. $1,101,500 y
STAll F S1,076,15O Y
BTAII G S1076150 y {O 30

All C $1,610.000 N
BTAIl D 5191.500 N
JI'AIl E 1,500 SI91,500 y
JI'A 11 F 1,500 5166,150 y
BTAU G 1,500 SI{O,OOO y 40 30
STA 11 C {,OOO $4,515,000
STA1l D {.OOO $Z,9{O,OOO N
STAll E 4,000 $1,lIO,OOO Y
BTAll F 4,000 $2,000,000 Y
STAll 4,000 $1,750.000 Miaowavo Ted!. S1887,500 Y 40 {O
BTAll 3,100 54,%00,000 AobIcy Tclq>hone 54.410,000 N
BrAll l,aoo SI,900,OOO N
BTAll l,aoo $2,300,D00 A"""i<an Comm. $2,415,000 Y BANDWIDTH CURRENtLY
BTl. l,aoo S2,100,OOO Vienm Tclcphone S2,l10,GOO y HELD IN EACH SERVICE AREA IS

22 G l.aoo $1.950.000 MktowoYe Tedl. S2,047,500 Y olD {O
CALCULATED

FCC'S DAILY REPORT IS USED TO AUTOMATICAllY.
UPDATE INFORMATION ON

CURRENT HIGH BIDS.
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CHECK TEMPLATE

/ BIDDER'S NAME AND WAIVER ...... / CHECK TEMPLATE PERFORMS ALL OF .....,/ MHzPOP ELIGIBILITY AND PAST '\
REQUEST ARE IMPORTED FROM THE WAIVER USE INFORMATION IS THE CHECKS BUILT INTO THE BIDDING
BIDDING SHEET THAT THE BIDDER IMPORTED FROM THE EUGIBIUTY SHEET. UPON COMPLETION, THE CHECK

\.. SUBMITIED. '---.... SHEET. r-- REPORT IS EXPORTED TO THE MAIN

\.. SH.£ET.
...,j NEW BlDS ARE IMPORTED ')

PeS s~um Auction Cbeck Template FROM THE BIDDING SHEF.T.

Sidder: m
Woi._Jl.equat lit BID cmCK RRPOIlT / BIDDER'S EUGIBILITY .....,

INFORMATION IS IMPORTED
AIIdi"" PIwe: 1 OVEllALL ....Wet FROM THE ELIGIBILITY
Multiplies: 3.0

SHEETAajnry Lew!: 0 MiDim...mallllalt VIOI.1t4.
l!icIoioc clicll"lily: Viol.lN. \..

P.wM14 FJi,ibiljll Wajyg Ibed MHz Iial rulc: ' VIOl.1et

dInitial 111 2DdPrcnous m Woi__,.
Violakll.

Cur,.." ,oUlld In i'rcvious m Aaitlry kwct V",lak4.
Kmr0l>A4 0 Cwrut m .Nib-pop clipbili17 .,4laa4.

, nn , Wull!a.tl McssatlU
ClUrt1l1

MHz limit Total MHz MHzUmilm
Cool....... 1lom4wi4tll pop, CII1nDl Hi&!> Id..,bIy of flip MiDimlllll FJi..1>Ie 10 ill 5<rvice ill ScIvi<c Q~r 1'li&t1:ili\y SaMtoArQ

Lie..... Ba4 iDMTA IMH.) !~ds\ ~o Price Ji4 Bid..... Oualifvin. Bid lIid lit.. At•• New Bid lid Ched< <:bode Chock
MfA \ A 3G 3,500 5,250.000 $6,.«lO,OOO v.-. TdephOllo $6,.120,000
MfA 1 8 30 3,500 5,25ll.ooo $6JGO,OOO Ima.....ve l'och. u..510,OOO 0
MTA2 A 30 7,800 11,700,000 $16,soo.OOO V_.Tdcpllono $11,325,000
MTA2 8 30 7,800 11,700,000 $15.400,000 Arncric... C"""", $16,170,000 •
BTA 11 C I 20 z.oOO 2,000,000 $1,100,000 Tdoc_ VClllUras S2,~OS,ooo

BTA 11 D I 10 2,000 1,000,000 $1.100,000 &bI.,. l'"opboDo $1,155.000
IITA 11 Ii I 10 1,000 1,000.000 $l,05O,OOO Vi_. TelcpJ-o SI,I02.500 r .....
BTA \I f 1 10 1,G00 1.000,000 SI.025,OOO Miaow>~ Te<h. "1.076,150
BTl'. \I G I 10 2,000 1000,000 SI.Q2S,ooo ""'"ic... C....IIL $1,076,150 CHECK TEMPLATE AND BlDDlNG
BTA U C I ZO 1,500 1,500,000 .3i.6OO,OOO Td«_ VCII_ $1.680,000 SHEET ARE VIRTUALLY IDENTICAL,

~

BTA 12 D I 10 1,500 750.000 saso,OOO Alhley Tdop•• $192,500 EXCEPT THAT CHECKING
llTA 12 t 1 10 1,500 150.000 saso,OOO Micr........ Tech. $192,500

TEMPLATE INITIALLY CONTAINSIlTAI1 f I 10 1,500 150,000 $125,000 AmcrialI C-. $866,250
BTl'. 12 G 1 10 1,500 750000 $8llO,QOO AlD«icon COllI.... $140,000 NO BIDDER SPECIFIC

I---
BTA21 C ~ 20 4,000 4,000.000 $\:lllO,ooO ArhI.,. Td<phacl. $-f,StS,ooo INFORMATION.
BrA 21 D 1 10 4,000 2.000,000 "2,....000 T'"'- Vcatur.. $2,940.000
BTA21 f. 2 10 4,000 2.000,000 $1,1IO,llOO Amtri<... C..... $l.310,ooo ...t
STAll f 2 10 4,000 2,000,000 S2.ooo,ooo
STAZI G 2 10 ~:QOO 2,000,000 $2,750.000 Miaowa... Todl. S2.847,500 0
STA2l C 2 20 3,100 1,'00.000 $4.:lIlO,OOO AJhlcy Tt1<pboo. $4.410,000
STA22 D 2 10 3,&00 1,900,000 SI,900.000
BrA 22 E 2 10 },SOO 1,9OD,000 .$2,300,000 ""'orican C<ldlm. $2"US,OOO
81'1'.22 F 2 10 5,800 1,9OD,000 $2,200,000 Vi...... Tdephollo $2,110,000
lTAll G 2 10 1,800 1,9tIO.000 SI.9SO,000 Microwave TtdL $2,00',500 Q
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ELIGIBILITY SHEET

/ FOR EACH BIDDERTHIS -.....
WORKSHEET STORES BIDDER'S

EliGIBILITY TO BID FOR AEACH
PCS Spectrum Auction Eligibility Sheet UCENSEAND THE BANDWIDTH

'" UMIT FOR EACH SERVICE AREA. ~
LkIte: Dec 6, /993

~~Bidding rouru! 6
Auaion phase I

Amuicaa Comm. Asbler Telephanc MkroWlVC T«h. Telecom VcatlirC$ ViGIIII TtlcpiIonc
MlhLimit MHz Limit MHz Limit MHz Limit MHz Limit

Conuiacd Bandwidth POPS Bigible to in Suvitt Eligible to inServi.ce Eligible to in Servict l:1igible to in Senice Eligible to in Se1vice
License Band inMTA (MHz) (Ihousalllbl Reserve Price Bid Area Bid Area Bid Area Bid Area Bid Area
MTAI A 30 3,500 $5,250,000 y y y y y
MTAI B 30 3,500 $5,250,000 y 30 Y 30 Y 30 Y 30 Y 30
MTA2 A 30 7,800 $11.700,0110 Y Y N y Y
MTA2 8 30 7,800 $11.700.000 Y 30 Y 30 N ° Y 30 Y 30
BTAII C 1 20 2,0110 $2.000.000 N Y N Y N
BTAII D 1 10 z.oOO $1.000.000 N Y N Y N
BTAIl E I 10 2,000 $1.000,000 y y y y y
BrA II P I 10 2,000 $1.000,000 y y y y y
BTAll G I 10 2,000 $1,000,000 y 40 Y 40 Y ..0 Y 40 Y 40
BTA 12 C I 20 1,500 $1.500,000 N y N y N
5TA 12 D I 10 1,500 $750.000 N Y N y N
5TA 12 B I 10 1,500 $750.0011 y y y y y
BTAI2 P I 10 1,500 $750,000 y y y y y
BTA 12 G I 10 1,500 $750,000 y ..0 y 40 Y 40 Y ..0 Y 40
BTAII C 2 20 ".000 $4,000,000 N Y N Y N
BTA21 D 2 10 ".000 $2.000.000 N Y N Y N
BTA21 I! 2 10 4,000 $2.000,000 Y y Y Y y
BTA21 F 2 10 4,000 $2.000,000 Y Y Y Y Y
STA21 G 2 10 4,000 $2,000,000 y 40 Y 40 Y 10 Y 40 Y 40
BTA22 C 2 20 3,800 $3.800.000 N Y N Y N
BTA22 0 2 10 3,800 $1,900,000 N y N Y N
BTA22 E 2 1O 3,800 $1,900,000 y y y y y

BTA22 P 2 10 3,800 $1,900,000 y y y y y
BTA22 G 2 10 3.800 $1,900,000 y 40 Y 40 Y 10 Y 40 Y 40

Used Waiver in the Second PRviolll Round No No No No No
Used Waiver in the Wt RoWHl No No No No No
11IliaI MHzPop Bigibilily 452 4S2 218 ..52 ..52
Cwrcnl MHzPoo Bi2ibililY 452 ..52 21S 452 452



'lei Yeo No ny"No No r.. fa
JIo 110 Y.. Ya
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No - N'..----rti rv..'lei No Yes Yeo
'lei 110 Y.. 'lei
No N9 Y.. Ya
JIo N9 Y.. Y..

~110--y., .- Ya
No Y.. Y4J I Y..

~.,..-y.. l-Yes.,.. 110 fa Y..
Ya 110 Yes Y..
Y" N. Y.. Y..
No Y.. No Yeo

Una...... ldliiIYiIiOiI ~

/ALICENS£ IS DllSIGNATEO"-­
AS "ACTIVE" IF ITS HIGH BID

CHANGED FROM LAST
ROUND. nus

INFORMAnON IS USED TO
COMPUTE TIlBAUCTION

\. ACTIVITY LEVEL. J
; ,

Moll"'"

.",...

Sl.lss,tOt

$I.m.-

14.4,....

N'4'--Y..- Y.. 1- Ya
No 110 Y.. Ya

....
I\JIG••
$L11O",

'..,---.r-~~.--.1....-r---1f-....::.~=~=~~ .......

AnUao v_
eo- T......

,r EACH BIDDER IS ASSIGNED A '"
COLUMN FORNEW BIDS.

American Comm. AND Telecom
Ventures BIDS WERE POUND TO BE
RULE -CONFORMING AND WERE
~ ~~~ ~

T.-V_
T._V......
A1aria.e­
_ria.c.mo.
Amlria.C<mm.

V'....~_.e-.
VloUi'fchPiOU
"'"='-..T....

-..r..-.

T.I""niV .....
ToltaJmV ......
_ri<uC<mm.
A1ari<lllC<mm.
_ri<uCom1.

MEW IIlGH BlDDI!J.

"'r.Ii<iiiDV ...
T........V_........._eo.-

lWiiiiiiiV_...
$2,71O.... .,..

No 110 He
$1,)...... AJmia.Coala I JIo Ya YtI
l2.1<JO,OlO V_TtIq*o& No Yo YtI
1L"'-010 ~..T"" No 110 YtI

14.41.....

y.....Ttlop"""'/ '11,w,....oo I • $16,50"'10_.e- 116.17t,..... • $15,100,...

Aa.-IorT......

1I\lMIIDCl'h=fldealilrofHtlt 1 ...... I~.wnRlG mwlllGH
Bid. 00iIihI1lid BIDS BID

v...,r..,_/ "'7lt,JOO,ooI • 16,410.100_ ..y.... $I.llt,lOO.Ot • U,llO,lOt

Ttlo«inv.'ii'"..~~"r" $2,110••AoIokyTtltpt_ 1',Ul....... I $LID....
V....TtIcpIloot $'.I~OO I $\,200,",
MiavM..T.... $1,074,211.00 Z $~IOO••
Aawria. Coma $1.0713lt.00 0 11.02$,",
T.k_V....... -P,........IO 0 $~6oo.00l

AtIIkyr..... .,l,~Ot 1 sm.HO
_ ..T.... ~oo I 1900,010

Aawrioa c.mm. $IU,ZlO.Ot 0 sw,ltO
......ria. c.mn .....00 0 -'010
AtIIloyTcIO,...,l4.SU,otUO 1 ""15...
T......V._ Il.Ht,HO.1O 6 $2,100 ...
.......... C...... Wlt,ttO.1O • l2.1OO....

$2,001"" •
$l,U7,51O •

SUi..~-- I
$"'.tGCI •__eo.- l2.41),100 •

VlauuTtIop_1 $1,111.100 •
""'-"~ u,OQ.,. •

1olia_..T....

ACTIVATING THETHIRDQ
MACRO GENERATES THE
OFFICIAL DAILY REPORT.

FCC's MAIN SHEET

WHlLERHNNlNG. TIlE MACROS
PROVIDE TIlE USER. WITH A

PROGRESS REPORT.
Ashley Telephone SUBMISSION IS

Ashley Tclcpb_ FOUND TO BE RULE-CONFORMING.

5lJJIMmlON0lI!CII COMP1EI1!Il.

BID CHl!CK lEPOrr
OVEIW.L 0.1: THE NUMBER OF
NilimonI~ 0.1. QUALIFYING BIDS, THE NEW
-..~ 0.1: HIGH BID AND THE
WIblmln1c 0.1: IDENTITY OF TIfENEWHIGH
WI_I'll. OJC.
AdMy~wl OJC. BIDDER. IS UPDATED AS NEWllIfr..,.,....., u~ BIDS ARE MERGED.

5 J (

I

(F~

~
TWO MACROS ALLOW }

pes Spectrum Auction CHECKING AND MERGING
NEW BIDS.

WliJlffOllJlJ: ,

NEXT ROUND AUCTION)'
PHASE.

I r=ClJRRENT AND LASTJ,OUND ~.-ra<" kiir - nallo

~CTIVlTY LEVELS AND CURRENT r-•..:T-e- 1.-----------------------------1' ROUNDAUCfIONPHASEAREUSllD
TO CALCULATE THE NEXT ROUND

\. AUCTION PHASB ABOVE. ~

o
.,.--l

"­o
~

(L

'<t
0 CoIl1ioell BuoMdtk \lOr. c:a.r..lltijJl
N 1Jco... 80><1 aMrA (MHt) (.........) (IenoPrica Wm MfA I A Jt J"" $S,Z50.;)tO ",400.0011'<t
N MfA I ) It l.lOt WIO.;)tO U,l<l0.600
(1) )(fA: A It 7,," sn,]~OIO 11"""110

1J)
Ml'AZ ) It 'eoo $11700,00<1 $1s,4le.oOO

~
MAli (; I :11 2,110 $2,....000 $2,1"000

'<t BFA II D I II 2,'" $1.....000 $1.1"000
BFA 11 ! I 10 2,010 SI.....OOO $1."'.000

I BFA II , I It
~:

11.0l0,000 $I.t~...
U BFA 11 C I 10 $Loot.GOO $IO~'"Q:: BFAIl C I III l,ltO 1..,...000 SI.Ut.lOtcr
W BFA Il D I 10 1,ltO mo." _GOt
(J) BFA 11 ! I 10 l,ltO $71O,GOt $l5O,GOt
W BFAIl F I 10 I.- $73<I,oot ~OIO
Q:: BFAU C 1 10 1.301 $750,'" $IlO,ott

W IlJ'All C 1 III ..- ",ott.toO $l,J1O,,"

z: BrAlI D 1 It
..- $2,ltO.toO $2,110._

0 IlJ'All I 1 It ..tOO $2,ltO,1OO S1,1tO...
f- IlJ'All F 1 It ...tOO $2,OfO.Ht
(J) IlJ'Ali G 1 10 ..- I2.ltOlOO 12.75000t
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